Repression of rRNA transcription by PARIS contributes to Parkinson's disease.
The nucleolus is a compartment for the transcription of ribosomal RNA (rRNA) and assembly of ribosome subunits. Dysregulation of the nucleolus is considered to be a cellular stress event associated with aging and neurodegenerative disease, including Parkinson's disease (PD). We previously demonstrated that PARIS (PARkin Interacting Substrate, ZNF746) transcriptionally suppresses peroxisome proliferator-activated receptor gamma (PPARγ) coactivator-1α (PGC-1α) in PD and its accumulation results in selective dopaminergic neuronal death. However, functional knowledge of PARIS is limited, and no other studies have been performed to elucidate its function. Here, we used tandem-affinity purification to identify the binding partners of PARIS, showing that PARIS interacts with 160-kDa Myb-binding protein 1α (MYBBP1A), which suppresses rRNA transcription and the rRNA editing process. Interestingly, PARIS was also found to interact with the components of RNA polymerase I, occupied the promoter of rDNA, and suppressed rDNA transcription in vivo. Accordingly, we observed a reduction of rRNA levels and increased expression of p53, a molecular marker of nucleolar stress, in the substantia nigra of conditional parkin knockout mice, AAV-mediated PARIS overexpression mice, and in patients with sporadic PD. Together, our results suggest that dysfunction of the Parkin-PARIS pathway may play a deleterious role in rRNA transcription and contribute to PD pathogenesis.